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DETAILED ACTION 

Election/Restrictions 
Applicant's election without traverse of claims 1-16 in the reply filed on 
06/23/2006 is acknowledged. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-6, 10, 13-14, and 16 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Altukhov et al. (applicant submitted prior art; l,V. ALTUKHOV, E.G. 
CHIRKOVA, VP. SINIS, M.S. KAGAN, UY. P. GOUSEV, S.G. THOMAS, K.L WANG, 
M.A. ODNOBLYUDOV I.N. YASSIEVICH; Towards Si1-xGEx quantum-well resonant- 
state terahertz laser; Applied Physics Letters; December 10, 2001; pp 3909-3911; Vol. 
79, No. 24; American Institute of Physics). 

With respect to claim 1 , Altukhov discloses an electrically pumped terahertz 
(THz) frequency radiation source comprising: an optical gain material formed 
substantially of at least on group IV element (pg.3909 col.2 para. 3, Si-Ge) with at least 
one dopant having an intra-center transition frequency in the range of about 0.3THz to 
30THz (abs., boron, 100um), a first electrode electrically coupled to the optical gain 
material and a second electrode electrically coupled to the optical gain material (fig. 1b 
contacts). 
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With respect to claim 2, Altukhov discloses the THz radiation source optical gain 
material includes, a crystalline material formed of an alloy of group IV elements (Si-Ge). 

With respect to claim 3, Altukhov discloses the optical gain material is of 
crystalline silicon germanium (pg.3909 col.2 para. 3). 

With respect to claims 4-6, Altukhov discloses the dopant is of a group III 
element (B) of shallow depth. 

With respect to claim 10, Altukhov discloses the first and second electrodes to be 
of gold (pg.3910 col.1 para.1). 

With respect to claim 13, Altukhov discloses a first reflective element and a 
second reflective element substantially parallel to the first reflective element, the first 
reflective element and the second reflective element being arranged on either side of 
the optical gain medium to form a Fabry-Perot laser cavity (pg.3910 col.1 para.2, fig. 1 , 
Fabry-Perot cavity formed using the facets), wherein a reflectivity of the first reflective 
element is less than 100% (inherent that one must be less than 100% for emission to 
occur), and the THz frequency radiation source emits coherent THz frequency radiation 
through the first reflective element (pg.3910 col.1 para.2, fig. 1 ). 

With respect to claim 14, Altukhov discloses the optical gain material is coupled 
to a substrate (fig.1). 

With respect to claim 16, Altukhov discloses the optical gain material is formed 
as a doped region within a substantially undoped material formed substantially of at 
least one group IV element (pg.3909 col.2 paras.2-3, doped near active, but surrounded 
by undoped regions, fig. 1a). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 11-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Altukhov. 

With respect to claims 11-12, Altukhov teaches the THz emitter and contacts as 
outlined in the rejection to claim 1 , but does not teach using either ohmic or Schottky 
barriers for the contact types. It would have been obvious to one of ordinary skill in the 
art at the time of the invention to use ohmic contacts in order to achieve predictable 
voltage current relationships with the device, or Schottky barriers to improve the 
switching speed, as both of these junction types are well known and widely used in the 
laser, and other semiconductor device arts. 
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Claims 1 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pavlov et al. (applicant submitted prior art; Stimulated Emission from Donor-Transitions 
in Silicon, Physical Review Letters 84 (2000) by S.Pavlov et al.) in view of Altukhov. 

With respect to claim 1 , Pavlov teaches a THz frequency emitter comprising an 
optical gain material formed substantially of at least one group IV element and doped 
with at least one dopant having an intra-center transition frequency in a range of about 
0.3THz to 30THz (pg.5220 col.1 para.2). Pavlov does not teach the use of electrical 
pumping. Altukhov teaches a THz emitter with similar optical gain medium, and includes 
the use of electrical pumping and corresponding electrodes. It would have been obvious 
to one of ordinary skill in the art at the time of the invention to combine the THz emitter 
of Pavlov with the electrically pumped THz emitter of Altukhov in order to simplify the 
stimulus needed to operate the device and allow for control of the device using means 
similar to that of commercial semiconductor diode lasers. 

With respect to claim 7, Pavlov further teaches the use of a first co-dopant of a 
first carrier type (pg.5220 col.2 para.2, n-P), and a second co-dopant of a second carrier 
type (pg.5221 col.1 para. 3, p-B), and a first co-dopant concentration of the first co- 
dopant is at least 5 times a second dopant concentration of the second co-dopant (P- 
2x10 A 15, B-1x10 A 13). 
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Claims 1 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pavlov et al. (Optically pumped THz silicon lasers, pgs.93-96, IEEE 2002) in view of 
Altukhov. 

With respect to claim 1 , Pavlov teaches a THz frequency emitter comprising an 
optical gain material formed substantially of at least one group IV element and doped 
with at least one dopant having an intra-center transition frequency in a range of about 
0.3THz to 30THz (pg.94 col.2 para.1). Pavlov does not teach the use of electrical 
pumping. Altukhov teaches a THz emitter with similar optical gain medium, and includes 
the use of electrical pumping and corresponding electrodes. It would have been obvious 
to one of ordinary skill in the art at the time of the invention to combine the THz emitter 
of Pavlov with the electrically pumped THz emitter of Altukhov in order to simplify the 
stimulus needed to operate the device and allow for control of the device using means 
similar to that of commercial semiconductor diode lasers. 

With respect to claim 9, Pavlov further teaches the resistivity of the optical gain 
material is in the range of about 1 to 10 ohm-cm (pg.94 col.2 para.1, B-1x10 A 15 doping 
level, see applicant disclosure [0034] discussing the resistivity as related to B doping 
level). 

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Altukhov 
in view of Soref et al. (US 6154475). 

With respect to claim 15, Altukhov teaches the THz frequency emitter as outlined 
in the rejection to claim 1 , but does not teach the use of a distributed feedback element 
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(DFB). Soref teaches a THz emitter wherein it is taught to be usable as a DFB device 
(col. 3 lines 57-60). It would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the THz emitter of Altukhov with the DFB THz emitter 
of Soref in order to provide optical feedback in the device allowing for precise modal 
control. 



Allowable Subject Matter 

Claim 8 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

Claim 8 is believed to be allowable as a THz emitter formed substantially of a 
group IV material having a doping configuration wherein two dopants of the same 
carrier type having different intra-center transition frequencies are used, was not found 
to be taught in the prior art. Prior art such as US 5793787 was found to teach mixed 
doping of the same carrier types, but the base material is taught to be of the IIIA/ type 
and not that of the group IV type. Therefor, it is believed that the stated doping profile is 
not obvious in view of the known prior art. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tod T. Van Roy whose telephone number is (571)272- 
8447. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun Harvey can be reached on (571)272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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